
what is the total and subsidized cost of the handset, what up-front premiums must be paid to the 

manufacturer to offset its costs to develop the new handset, and when will chipsets become 

available to support the new frequency band? The standard method of introducing a new cellular 

system to interested consumers when the coverage provided by the new carrier is incomplete is 

by allowing the handset to roam to another mobile network operator in the local area. Thus, 

roaming agreements with other carriers in other bands using other interfaces must be negotiated, 

and the handsets provided by the new carrier must support the air interface and frequency 

requirements of the roaming operator. 

[remainder of page intentionally left blank] 
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Conclusions 

48. As explained above and for the reasons stated, I have concluded as follows: 

• In light of the rapidly growing demand for mobile broadband, Verizon Wireless has used 
appropriate tools to project the demands that such use will increasingly place on its 
network; 

• Verizon Wireless uses a reasonable and appropriate methodology to assess capacity 
constraints on its network in light of existing spectrum resources and has reasonably 
concluded that data traffic volumes will outstrip capacity in 2013 in some areas and in 
2015 in many more, creating a need to acquire additional spectrum; 

• Other methods for expanding network capacity - such as cell splitting, use of femto cells, 
oftloading data traffic to WiFi networks, refarrning existing spectrum, and deployment 
of L TE small cells - alone are insufficient to meet the projected demand; 

• The alternative capacity-enhancing approaches suggested in petitions to deny, including 
software defmed radios, mesh networking, channel bonding, use of unlicensed 
frequencies, and deployment of distributed antenna systems (DAS), are not viable 
solutions to address the increase in demand; 

• SpectrumCo did everything a reasonably diligent new entrant A WS licensee might be 
expected to do within the fIrst third of its license term and took meaningful steps to 
develop, use, and identify long-term business plans for the spectrum; and 

• SpectrumCo reasonably determined that 20 MHz of A WS spectrum was not enough to 
fulfill the long-term business plans of its owners, given the fact that SpectrumCo would 
have been a new entrant constructing a greenfield mobile wireless network intended to 
provide both voice and advanced data services. 

I, David E. Borth, declare under penalty of perjury that the foregoing declaration is true 

and correct to the best of my knowledge and belief. 

Executed on March 2,2012. 

David E. Borth 
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• Review of NRC report Science and Technology to CounterTerrorism -The 
Proceedings of an Indo-U.S. Workshop, September 6, 2006 (NRC report released 
March 2007) 

• Review of Computer Science and Telecommunications Board - June 2006 
• NRC Naval Studies Board: Reviewer: 2003 
• NRC Committee on Science and Technology for Countering Terrorism: Panel on 

Infonnation Technology (Branscomb-Klausner Report): 2001-2002. This panel 
produced the two reports: "Making the Nation Safer - The Role of Science and 
technology in Countering Terrorism," (National Academies Press, 2002) and 
"Information Technology for Counterterrorism: Immediate Actions and Future 
Possibilities," (National Academies Press, 2003). 

• NRC Computer Science and Telecommunications Board (CSTB): 2000-2003. 
Reviewed numerous reports and studies during this period. 

OTHER BOARDS AND COMMITTEES 
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• U.S. Department of Commerce Spectrum Management Advisory Committee (chaired 
successively by John Kneuer, Meredith Baker and Larry Stickling head ofNTIA and 
Assistant Secretary of Commerce for Communications and Infonnation), Special 
Government Employee appointed by U.S. Commerce Secretary Carlos M. 
Gutierrez: 2006-present 

• Federal Communications Commission Technological Advisory Committee, 2005-
2006 

• National Science Foundation: Committee of Visitors, 2000 

• University of Illinois at Urbana-Champaign: Director of the Motorola Center for 
Communications. 1999-2005 

• Midwest vice president of the Electrical and Computer Engineering Alumni Association 
of the University of Illinois 2001-2004. 

• Northwestern University: member of the board of directors of the Northwestern Center for 
Telecommunications, 1999-2002 

• University of Michigan: member of the National Advisory Council of the Department of 
Electrical Engineering and Computer Science, 1999-2002 

• Wireless World Research Forum (an international forum of 60+ companies/institutions 
focusing on wireless communications beyond 3G (B3G)): Vice Chairman and Founding 
Member 2001-2003 

EXTERNAL PRESENTATIONS -A PARTIAL LIST 

1. "Next Generation Public Safety (Keynote address)", Motorola EMS North 
America 2010 Consultant Seminar - Day 2 Keynote, May 20, 2010. 
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2. "Next Generation Public Safety Communications," to the U.S. National Security 
Agency, 140 National Business Parkway Annapolis Jct, MD 20701 , April 1, 
2010. 

3. "Next Generation Public Safety (Keynote address)," APCO Australasia 
Conference, Melbourne, Australia, March 15,2010. 

4. "Next Generation Public Safety Communications - Progress, Challenges and 
Future," to the Office of Emergency Communications, Department of Homeland 
Security, Washington, DC, February 28,2010. 

5. Motorola Briefing to Electronic Warfare Technology Task Force Workshop, 
Naval Research Lab, 
December 9, 2009. 

6. "FCC Broadband Taskforce Research Recommendations Workshop, (Invited 
speaker)" FCC, Washington, DC November 23,2009. 

7. Motorola Briefing on Smart Grid and Smart Grid Security to DTE Energy CIO 
(Lynne Ellyn), Detroit, MI, November 11, 2009. 

8. "LTE and Public Safety," to FCC Public Safety and Homeland Security Bureau 
Chief Jamie Barnett, Washington, DC, October 27,2009. 

9. Smart Grid Panel, CTIA Wireless IT and Entertainment Conference, San Diego, 
CA, October 8, 2009. 

10. "Motorola Comments on Smart Chicago Proposal," City of Chicago, IL, July 27, 
2009. 

11. "Broadband Wireless Networks for Public Safety," to FCC Department of Public 
Safety and Homeland Security, Washington, DC, June 25, 2009. 

12. "Motorola Technology Solutions for Public Safety," Colombia National Police 
and Military Symposium, Bogota, Colombia, April 29, 2009. 

13. "Cognitive Radio: Current Status and Future Technology Challenges at Motorola 
(invited Speaker)," University of Colorado Electrical and Computer Engineering 
department, Boulder, CO, February 25,2009. 

14. "Cognitive Radio: Current Status and Future Technology Challenges at Motorola, 
(Keynote Speech)" DySPAN 2008, Chicago IL, October 16, 2008 

15. "Motorola R&D for Public Safety," to New York Police Department 
Commissioner, September 24,2008. 

16. "Advanced Technology for Government and Public Safety," to Los Angeles CTO 
Randi Levin, Los Angeles, CA July 8, 2008. 

17. "Convergence = Experience: Taking the Internet Airborne," to Ontario Provincial 
Government CIOs, Toronto, Ontario, Canada, June 11,2008. 

18. "New Technology for NYPD," to New York Police Department Commissioner, 
May 8, 2008. 

19. "Motorola Technology Overview and Advanced Technology for Government 
And Public Safety," presentation to Airwave, Schaumburg, IL December 4, 
2007. 

20. "Emergency Communications - Part 2," presentation to FCC on Emergency 
Communications, October 2,2007. 

21. Texas Wireless Summit, Austin, TX, September 27,2006. Panel 
discussion/presentation on Telecommunications R&D, made at the request of 
Tom Meredith, of Motorola's Board of Directors. 
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22. Korean Ministry of Communications and ETRI - Presentation on new advances 
in wireless communications including WiMAX and Mesh, Washington, DC July 
21,2006. 

23. "WiMAX, Broadband Wireless and Future Radio Technology" FCC 
Technological Advisory Council, FCC Headquarters, Washington, DC, July 20, 
2006. 

24. "Improving Operations through Technology - Seamless Mobility for 
Government," Miami-Dade County, March 2, 2006. 

25. Presentation to Illinois US SenateIHouse Staff on Motorola's capabilities for 
Homeland Security. Part of "Highlighting Homeland Security Private Sector 
Capabilities and Public-Private Partnerships in the State of Illinois" symposium, 
345 Cannon House Office building, Washington, DC February 28,2006. 

26. NTIAlIndustry Canada Visit: Overview of Communications Research in 
Motorola and Greenhouse 2/ Atlas + Mesh demonstration - Schaumburg, 
February 24,2006 (Note: Industry Canada is the equivalent of the FCC in 
Canada) 

27. Office of the Vice President: One-on-one meeting with Ramsen Betfarhad, 
Deputy Assistant to the Vice President for Domestic Policy, Old Executive Office 
Bldg., Rm. 286, 17th & Penn re: R&D for Telecommunications, December 6, 
2005. 

28. "A future Vision for Interoperable Homeland Security Communications," 
presentation to the Office of Management and Budget, Washington, DC, October 
26,2005. 

29. "Wireless Systems - Current and Future Challenges," University of Illinois-
Chicago, August 30, 2005 (see Web broadcast-
http://www.uic.eduldepts/enga/coe_media/pmc.htm 
bttp://reaLmedia.uic.edulramgenidepts/engr/ems/seminars/DavidBorth.rm) 

30. "A View of the Telecommunications Future," to FCC Chairman Kevin Martin, 
CSPP Workshop, Jackson Hole, WY, June 23, 2005. 

31. "Shared Spectrum Challenges," IEEE 2005 Wireless Communications and 
Networking Conference (WCNC), New Orleans, LA, April 2005 (Panel 
sponsored by Ed Thomas, Chief Engineer, FCC). 

32. "Future Directions for Wireless Technology," 2005 Vodafone Wireless 
Technology Symposium (with Auburn University, University of Cali fomi a
Berkeley and University of Illinois at Urbana-Champaign), Urbana, IL, April 9, 
2005. 

33. Wireless Systems, Current and Future Challenges, Purdue University, West 
Lafayette, IN, February 10, 2005. 

34. "The Need for Increased Federal Funding of Telecommunications Research," to 
various committees of the U.S. House and Senate, Telecommunications Industry 
Association (TIA), February 1,2005. 

35. "Radio Access Network: Technology Evolution", Motorola-China Technology 
Symposium, November 19,2004, Beijing, China. 

36. "Overview of Motorola Technologies," to Ed Thomas, Head, Office or 
Engineering and Technology, Federal Communications Commission, September 
28,2004,Schaumburg,IL. 

37. "Overview of Mobile Broadband Wireless Access Technologies," 2004 Motorola 
Financial Analyst Meeting, July 27, 2004, Rosemont, IL. 
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38. "Towards More Flexible Mobile Communication Systems", invited plenary 
presentation, Wireless World Research Forum, February 26,2004, Beijing, China. 

39. "Overview of Wireless Broadband Technology", invited presentation, Beijing 
University of Technology, February 26,2004, Beijing, China. 

40. "Overview of Motorola Technologies," to China Ministry of Science and 
Technology delegation, December 11,2003, Schaumburg, IL. 

41. "Advances in Wireless Technology," National Telecommunications and 
Information Administration (NTIA) Panel on Spectrum Efficiency and New 
Technology, Department of Commerce, December 9,2003, Washington, DC. 

42. Motorola Labs Technology ", Beijing University of Post and 
Telecommunications, November 20, 2003, Beijing, China. 

43. "Research Overview on Broadband Wireless and Network Technology Beyond 
3G," to KDDI Labs, September 4,2003, Kamifukuoka, Tokyo, Japan. 

44. "Performance Comparison of Direct Sequence and OFDM Ultra Wideband 
Technologies," to Ed Thomas, Head, Office or Engineering and Technology, 
Federal Communications Commission, August 20,2003, FCC, Washington, DC. 

45. "Advanced Wireless Technology," to Michael Powell, Chairman, Federal 
Communications Commission, June 10, 2003, Schaumburg, IL. 

46. "Fourth Generation Mobile Broadband Systems," invited talk, NTT DoCoMo 4G 
Forum, October 22,2002, Yokuska Research Park, Japan. 

47. "Spectrum Policy White Paper," to Paul Kolodzy, FCC, September 13,2002, 
Washington, DC. 

48. "The Future of Wireless" Progress and Freedom Foundation Summit, August 19, 
2002, Aspen, CO. 

49. "Motorola Technology and the Navy," to Admiral Ann Rondeau ofthe Great 
Lakes Naval Training Center, July 2, 2002, Schaumburg, IL. 

50. "Future of Wireless Technology," Wireless Congress, May 29, 2002, San 
Francisco, CA. 

51. "Wireless Broadband Communications" CSPP Meeting to all of the department 
heads of the FCC (Bob Pepper, Paul Kolodzy, Ed Thomas, et al.), May 23,2002, 
Washington, DC. 

52. "Wireless Research and Funding," Computer Science and Telecommunications 
Board, May 21,2002, Johnsen Center, National Academy of Sciences, Woods 
Hole, MA. (Note: This initiated the discussion that led to the NRC Project 
"Telecommunications Research and Development" under the direction of Robert 
Lucky) 

53. "Advances in Mobile Broadband Technology ", to Paul Kolodzy, Sr. Spectrum 
Policy Advisor FCCfDARPA, May 15,2002, Schaumburg, IL. 

54. "The Future of Wireless - A Motorola Labs Perspective" EECS Department, MIT, 
April 29, 2002, Cambridge, MA 

55. "A View of Next Generation Wireless Technologies for Personal Communication 
Systems," Invited Plenary, 1998 NSFfDARPAINASAlONR Workshop on 
Wireless Technologies and Information Networks, Arlie House, Warrenton, VA, 
July 23-24, 1998. 

56. "Channel Equalization for Land Mobile Radio," 1992 UCLA Electrical Engineering 
Symposium in Technologies for Personal Communications, UCLA, February 3, 1992. 
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INTERNAL REpORTS 

1. David Borth, "Transfonn Modulation," August 28, 1980. 

2. David Borth, "A Critical Review of Transfonn Modulation," November 26, 1980. 

3. David Borth and Ira Gerson, "Use of the Forward-Backward Algorithm in Speech 
Recognition Systems Employing Markov Models of Speech," March 27, 1981. 

4. David Borth, "Speech Recognition using the Viterbi Algorithm," October 1, 1981. 

5. David Borth, "A Comparison of Gaussian MSK and Motorola's Reduced Deviation FSK 
System," January 11, 1982. 

6. David Borth, "Notes on Bell Labs's Frequency-Hopped Spread-Spectrum System," 
February 4, 1982. 

7. David Borth, "Spectrum Efficiency and Compatibility of Spread-Spectrum Systems," 
February 8, 1982. 

8. David Borth, "Use of the W AL2 Line Code as an Alternative to MDPSK in the UDLT," 
September 15, 1982. 

9. David Borth, "A Comparative Analysis of Line Codes for Digital Subscriber Line 
Applications," Technical Report, Project 2692-980-15, April 11, 1983. 

10. David Borth and Steve Jasper, "Combined Modulation and Coding Techniques for Land 
Mobile Radio Applications," March 9, 1984. 

11. David Borth, "Signal Processing Estimates for Entertainment Audio processed via DSP 
methods," July 11, 1984. 

12. David Borth and Phillip Rasky, "Signaling Protocol: Type I Hybrid SRT ARQ and Error 
Control Perfonnance," September 28, 1984. 

13. David Borth, "Predicted Error Perfonnance of the Rheingold Signaling System," October 
30, 1984. 

14. David Borth, "Predicted Error Perfonnance of the Rheingold Signaling System," 
December 5, 1984. 

15. David Borth, "Experimental Evaluation of the Kelah 9.6 kbps Signaling Protocol," 
January 14, 1985. 

16. David Borth, "Advanced Modulation Techniques for Land Mobile Radio Applications," 
June 20, 1985. 
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17. David Borth, "Ford Automotive Entertainment System Update," October 24, 1985. 

18. David Borth, "Digital Modulation Methods for Cellular Radio," February 14,1986. 

19. David Borth, "Effects of Fixed-Point Arithmetic and Data Quantization on the 
Performance of Toll and Voiceband Data Echo Cancellers," February 27, 1986. 

20. David Borth, "Quantitative Effects of Delayed LMS Update on Buffalo IC," March 24, 
1986. 

21. David Borth, "CD900 Sensitivity Performance Analysis," March 26, 1986. 

22. David Borth, "CD900 DSP Processing Requirements - Preliminary," May 7, 1986. 

23. David Borth, "CD900 DSP Processing Requirements - Summary," June 4, 1986. 

24. David Borth, "Advantages of Sigma-Delta AID Converters over other AID Conversion 
Technologies," July 11, 1986. 

25. Andreas Chrysafis and David Borth, "Digital Sine-Wave Generation on the DSP56000," 
August 27, 1986. 

26. David Borth, "Advanced Digital Modulation Methods for Mobile Radio Communications 
- A Review," February 10, 1987. 

27. David Borth and John Haug, "Digital Filtering with the Motorola DSP56200," March 17, 
1987. 

28. David Borth and Phillip Rasley, "Advanced Train Control System Reed-Solomon Code 
Complexity Evaluation," July 24, 1987. 

29. David Borth, "Reconstruction of Speech Signals from Fourier Transform Magnitude-Only 
Information," September 14, 1987. 

30. David Borth and George Opas, "Evaluation of the Metricom System," June 30, 1988. 

31. David Borth, "Advanced Digital Modulation Methods for Land Mobile Radio Channels -
Closing Report, Project 2692-980-24," June 30, 1988. 

32. David Borth, "Description of the MLSE Channel Equalizer Employed in the GSM RF 
Link System," July 12, 1988. 

33. David Borth, "Comments on MDl's Reed-Solomon Decoder Implementation," September 
8, 1988. 

34. David Borth, "Description of the New Soft Decision Algorithm," December 12, 1989. 
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35. David Borth and Phillip Rasky, "Soft-Decision Information From An MLSE Equalizer via 
lSI Cancellation," January 2, 1990. 

36. David Borth, "Soft-Decision Infonnation From An MLSE Equalizer via lSI Cancellation
Realization of the lSI Cancellation Filter as a Real 9 Tap FIR Filter," February 5, 1990. 

37. Phillip Rasky, James Kepler, Nick Tolli, Joseph Nowack, and David Borth, "Qua1comm 
CDMA Digital Cellular System Performance Analysis," December 31, 1991. 

38. David E. Borth, "Mobile Image, Data, and Audio Communication (MIDAC) 
System Physical Layer Study," January 20, 1992. 

39. David Borth (editor), "Communications Research Laboratories Annual Report," 1996-
2002 (7 volumes). 

40. David Borth (editor), "Wireless Access Research Annual Report," 2003-2004 (2 
volumes). 

41. David Borth (editor), "Motorola Labs Annual Research Reviews," 2000-2004 (5 
volumes). 
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